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Foreword

Vehicle encountered electron and proton fluxes were calculated for a set
of nominal TIROS=N trajectories with new computational methods and new
electron environment models., Temporal variations in the electron data
were considered and partially accounted for. Estimates of energetic

solar proton fluxes are given for the lifetime of the satellite at
selected integral energies from 10 to 100 Mev, Field strength calculations
were performed with an extrapolated model on the basis of linear secular
variation predictions, Orbital flﬁx integration results are presented

in graphical and tabular form; they are analyzed, explained, and discussed,

This study was performed in order to assist in the evaluation of design
and specification criteria for the TIROS=N Spacecraft, The information
contained in the present report supersedes all older data, especially
the data released in the last TiROS/TOS/ITOS report of September 1971

(Stassinopoulos, 1971).
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Introduction

The planning for the TIROS-N satellite provides for a circular flightpath
4o about 1680 kilometers altitude and at about 77 degree retrograde incli-
nation, The trajectory is almost identical to the 900 n.,m, orbit discussed
in a previous report (Stassinopoulos, 1971)s All comments and remarks
made in that report in relation to the transverse motion of the spacecraft
through the terrestrial radiation belt; as well as the prograde versus
retrograde considerations, apply also to the present case, The only minor
difference is the orbit period, which now is 2 hours even ( a consequence
of the slightly increased altitude). The effects of this even period on
the environment sampling process are discussed in detail in part (I) of

section "Results: Analysis and Discussion".

Two new environment models were used in the TIROS-N calculations s the AES

by Peague and Vette.(1972) for the inner zone elettroms, and the AEL by

Singley and Vette (1971) for the outer zone electrons, Some observations on

both models are in order,

The inner gzone AES 3 this model is presently available only for the epoch
October 1967, alépugh additional epochs will be issued later, Since the
model contains a Starfish residual component at some L values, it was
necessary to insure that this tcomponent, which will not be present in the
1970ies, would not affect the calculationse The times at which the Starfish
component has decayed to levels where it is masked b’ the natural electron
fluxes has been determined by Teague and Stassinopoulos (1972) as a function

of energy and L o Using these times and an exponential decay determined from

experimental data (Stassinopoulos and Versariu, 1971), this component was

removed from the calculation,



In constructing the AES model, it was possible to infer a change of the
quiet time inner zone flux levels as a function of the solar cycle,
Since epoch October 1967 is more equivalent to the 1978-9 period than
the October 1976 launch of TIROS-N, the actual fluxes may be somewhat
lower than those calculated here because the latter epoch is closer to
solar minimum, while the former epochs are near solar maximum, This
will be indicated by restricting the use of the uncertainty factors
attached to these results to division only, where the uncertainty is
proportional to the time spent at a given L value and to the average

expected variation in the intensities,

The outer zone AEl: this model too is presently available only for the
epoch 1967,but a 1964 version is soon to be released, Again, the fluxes
calculated with the 1967 AEL for TIROS-N relate to solar maximum conditions
and may be a some what higher than the actual fluxes expected around
launch time, October 1976. As with the inner zone AES5, this will be

reflected in the restrictive use of the uncertainty factors,

All comments, remarks, or references made for the TIROS/TOS/ITOS project
in regards to proton fluxes, their models, spectra, calculations, and
uncertainties, are still valid at this time and apply equally to the
TIROS=N,

Appendix A contains pertinent information of units, field models,

trajectory generation and conversion, etc.



Two new sections, Appendixes B and C, have been added to this report,
relating to the enclosed tables and plots, explaining their format and

describing their data,

A further addition to the output data and the reference material usually
included in our repotts iss

a) a projection of the satellite trajectory on a world map grid
drawn in Miller cylindrical coordinates, where the start of
each successive orbit (revolution) is sequentially numbered,

b) a trace of the flight path in magnetic B-L space after conver-
sion from geocentric geographic (geodetic system) to geocentric
geomagnetic (B-L system) coordinateé,

¢) computer produced exposure analysis table,

d) computer produced time account table,

Novel features in our old tables, besides improved headlines and labels,
are:
a) new constant L-band intervals on the first output table,ex~
tending now to L=8.2,
b) L-band tables also generated for protons,
c) complete description of low energy protons included as a stan-
dard procedure in all studies,
d) spectral distribution given also in average orbit-integrated

instantaneous fluxes,



At this point we should emphasize that our calculations are only approxi-
mations due to the large uncertainties in future flux levels; as always,
we strongly recommend that all persons receiving parts of this report

be advised about this uncertainty (see last paragraph of Appendix A),

A special addition to this report is the evaluation of solar proton

fluxes for a high inclination, near earth satellite. Since these particles
are effectively cut-off by the magnetosphere, only high latitude positions
(north and south) contribute to their incidence. The TIROS-N trajectory

is substantially affected.

Finally, an explanation regarding the attribute "standard", frequently
used in the reformatted OFL (Orbital Flux Integration) Study Reports.
The term is applied as a modifier to parameters, constarnts, or variables
in order to indicate or refer to some specific value of these quantities
a value that had been used without change over extended periods of time,
Although override possibilities do exist in the OFI system, a routinely
submitted production run will, by default option, always use these
"standard" values, The term is also used in reference to established
forms, style, processes, or procedures, as for example, "standard
tables", "standard plots", "standard production runs", etc. A list of
some quantities, values, or expressions modified by "standard" is given

in Table 1,



Results: Analysis and Discussion

The outcome of our calculations is summarized in Tables 2 to 11, which

are all computer produced; they include some new additions as well as

some expanded or improved versions of previously routinely issued stan-
dard tables. The tables are arranged in three sections consisting of
three tables each, one for low energy protons, one for high energy protons,
and one for electrons. The set is completed by the fourth section

consisting of a single table, pertaining to the entire mission,

The first section is composed of the L~band tables, the second of the
Spectral Distribution and Exposure Index tables, and the third of the
tables of Peaks. The last table consists of two parts: the "Exposure
Analysis" summary and the "Time Account®" breakdown. See Appendix B
for a thorough explanation of the tables and a detailed description of
their data, Figure 1 is a guide to the table arrangement as produced
for a single trajectory by a standard production run of our Qrbital

‘Flux Integration (OFI) program UNIFLUX,

Some of the tabulated data is computer plotted in Figures 2 to 12, The
plots are identical to those issued in past studies; their number only
has been increased by including the low energy protons. As with the
tables, the plots are arranged in four sections, where each section
pertains to one specific type of plot. Again, all sections except the

last contain three similar plots: one for each type of particle considered.



The first section of plots is composed of Time and Flux Histograms, the
second of Spectral Profiles, and the third of Peaks per Orbit. The fourth
section pertains to flight path data and should contain two plots; one
of World Map Grid Projections, and one of B-L Space Tracings. Appendix
C describes and explains the plots., Figure 2A is a guide to plot arrange-

ment as produced for a single trajectory by a standard production run.

Trajectory Data

See Figure 11 for World Map Projections and Figure 12 for B-1 Space

Tracings.

The relative orbit period determines the nodal precession of the tra-
Jectory, For circular flight paths the period is a simple function of
geocentric distance. At the altitude proposed for the TIROS-N, the

period is just about 2 hours with a corresponding precession of 30

degrees approximately. This amounts to twelve §ompiete
orbits for a té?ty—four hour fligh-time duration. Now in the case of
circular trajectories with large inclinations, the‘possibility exists
that , when successive orbits lie more than 20 degrees apart, the simu-
lated flight path may be “skipping® some high intensity regions of the
radiation belts, Normally,this condition can be remedied by extending
the flight time to 48, 72, or 96 hours, whereby a denser sampling of
the ambient environment is insured, However, this does not work for

the TIROS-N because the orbits of every subsequent dey will pass through
exactly the same positions as before, retracing identically the previous

twelve orbits, on account of the period being an exsot divisor of 24,



II.

To improve the sampling coverage for this spacecraft, an additional
24-hour trajectory was generated but with an initial injection position
displaced longitudinally by 15 degrees from the first one., Together the
two trajectories provided an adequate sampling density to satisfy all

TIROS-N mission requirements.

The world map projection of the flight path is plotted for ten revo-
lutions of one trajectory only. The orbit numbers appear at the starting

point of each revolution,

On the B-L graph, five orbits are plotted forming the depicted pat-
tern. Each crosses the magnetic equator twice at the positions where
the curves tuch the equatorial line, The tranverse motion is strikingly

displayed. The spreading (displacement) of the traces is the effect of

the nodal precession.

Spectral Profilest

For tabulated data consult Tables 5-7.

For plotted data consult Figures 5-7.

The integral spectra presented in this report are orbit integrated,
statistically averaged, trapped particle spectra, characteristic of the

specific trajectory that produced them,

It is advisable to ignore the extrapolation from L Mev down to 3 Mev for

the high energy proton fluxes (AP6), These values appear excessive and

7



I1I.

should be replaced with corresponding fluxes from the low evergy model

(APS).

Noteworthy are the electron spectra obtained from the new envirorment
models AES and AEl, especially with regards to the steep fall-off to

zero flux for E & 4.5 Mev, The apparent cutoff at about 5. Mev is probably
due to the complete removal of the Starfish artificials, assuming no

naturals exist with energies E & 5,0 Mev,

Peaks per Orbit:

Tabulated data is contained in Tables 8-10.

Plotted data is shown in Figures 8-10.

The absolute peaks presented in this report have been obtained for
standard OFI (Orbital Flux Integration) energies: E »,1 Mev for low
énergy protons, E » 5, Mev for high energy protons, and E » ,5 Mev for

electrons,

Evidently the peak contours follow a periodic pattern based on the
daily cycle of 12 revolutions (Seez "I, Trajectory Data" for more
detail). Since the investigated trajectories are circular, no major
changes are expected, assuming stable orbits and no atmospheric drag

effects,



Energetic Solar Proton Fluxes

Good measurement; of solar cycle 20 interplanetary cosmic ray fluxes at
about 1 A,U, are now available, These interplanetary particles are
also observed over the high latitude polar cap regions, However, at
other latitudes the geomagnetic field effectively shields the earth
from some of these cosmic rays by deflecting the lower energy particles,
while only particles with increasingly higher energy penetrate
to lower latitudes, Figure 13 shows the cut-off latitude of coémic rays

as a function of energy, between 10 and 100 Mev,

In order to consider the effect of geomagnetic shielding from cosmic rays
on the TIROS-N spacecraft, the total time spent by the vehicle at latitudes
greater than the cut-off values for the selected energies was calculated
for the lifetime of the satellite, Experimentally determined low energy
cosmic ray fluxes from which the galactic background had been subtracted
were then used to obtain vehicle encountered solar proton intensities,
Specifically, event-integrated solar proton fluxes given by J.H. King
(letter to Distribution, September 29, 1972) for the August L, 1972 event
with energies E > 10 Mev, E > 30 Mev, and E ™ 60 Mev, were used to obtain
jntermediate spectral values at 20, 4O, 50, and 100 Mev by fitting a

curve through these three points, see Figure l3a.

The event of August 4~7, 1972, was the largest recorded so far in solar

cycles 19 and 20, exceeding at the time of this writing the accumulative



total of all other events in cycle 20 by about a factor qf 2 for the

E >10 Mev protons and by a factor of L for the E 30 and E > 60 Mev
particles. Considering that we are approaching solar minimum again and
that the probability of other large events is relatively low, we have

used the fluxes oﬁserved during the August 1972 event as a basis to predict

the cycle 21 fluxes, assuming that:

a) the sum total of all other events in the entire cycle 29,that
is, until its end in 1974, will not exceed the August event,and
b) = the fluxes were evenly accumulated over a 7 year period within

the solar cycle, constituting a broad plateau from year 1966

to 1972, inclusive,

Based on the assumption (v) above, we derived a mean a@pal solar proton
flux for the energies under consideration. In other words, we determined
the flux that would have been.accumulated by a satellite exposed to
interplanetary solar protons continuously for the duration of one year,

at 1 A.U., outside the magnetosphere.

These annual intensities were then applied to the next solar cycle, number
21, to predict vehicle encountered solar proton fluxes for the yeérs 1976

t0'19820

Finally, the ratio of total exposure duration to entire mission duration

was computed for each energy level, and a fraction of the predicted annual



fluxes equal to that ratio was then determined as the estimated TIROS-N
solar proton fluxes per one year of mission time. For a two year lifespan,
these values would have to be doubled, of course. Figure 1l shows the
omnidirectional orbit integrated spectral profile of the solar proton
fluxes in units‘of particles per square centimeter per one year of mission
duration. The uncertainty in the data is about a factor of 2-3 on the

average.



Application of Predicted Radiation Levels to other TIROS Missions

The planning for the TIROS project includes several missions with proposed
tentative launch dates in the years 1976,1977,1978, and 1980, The

present radiation study was conducted for the first of these missions,

the TIROS=N, scheduled for launch sometime in 1976. Since subsequent
missions will have similar orbital configurations, the results of this
investigation may be applied to these later missions also, provided

the effects of time on the fluxes are taken into account, if and where
necessary, and corresponding adjustments are made to either the intensity
levels or the uncertainty factors. We wiil discuss these adjustments

in the following paragraphs.

I. Trapped Protons: for time being and until newer or better proton

models become available, the fluxes contained

in this report may be used without change or
adjustment for any later epoch since the proton
environment does not display significant temporal

variations.

II., Trapped Electrons:The use of the given electron results for a

1977 or 1978 mission (at about solar maximum)
is quite appropriate, considering that the
calculated fluxes vertain to a solar maximum
epoch anyway (hence the restricted use of the
uncertainty factor discussed on pages 2 and

A<3), The only adjustment necessary would be

12



I1I,

Solar Protons:

to restore the multiplicative action of the
uncertainty factor in order to obtain a suitable
upper limit for the fluxes. Eventually a solar
minimum version of the electron models will be
available, which may make new calculations for
that epoch desirable, The 1980 mission is

about equivalent to the 1977 one, in terms of
solar cycle position, because of the rapid

three year rise from minimum to maximum and

the slow eight year fall to minimum again,

Since we have not taken into account the fre-
quency or magnitude of solar events during the
two extreme epochs in the solar cycie, but
instead we have assumed that the sum-total
fluxes used in this report were accumulated by
an even distribution of events with an average
(constant) magnitude of intensity , no differen-
tiation between solar maximum and minimum is
feasible, Therefore, the given predictions

should be applied to all TIROS missions,

13
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APPENDIX A

General Background Information

For the specified TIROS-N trajectory, an orbit tape was generated with
the standard integration stepsize of one minute, and for a 24 hour
flighttime. Since the period, which determines the rate of flight
path precession, is exactly 2 hours, special consideration had to be
given to the TIROS-N orbit, to provide sufficient coverage. (For more
detail, sees Results, I, Trajectory Data,) The following circular

trajectories were thus produceds:

Alt(km) Incl. Injection Position

Q

1680 77 7°W O'N

' " 2w oO°N

The orbits were subsequently converted from geocentric polar into mag-
netic B-L coordinates with McIlwain's INVAR Program of 1965 (Hassit and
McIlwain, 1967) and with the field routine ALLMAG by Stassinopoulos and
Mead (1972), utilizing the IGRF(1965) geomagnetic field model by Gain

and Cain (1971),calculated for the epoch 1970.0.

Orbital flux integrations were performed with Vette's current models of
the environment, the new AEL-AES5 for outer and inner zone electrons, the
AP6-APT for high energy protons, and the AP5 for low energy protons.

All are static models which do not consider temporal variations; this

A=l



includes the new electron models, at least as far as the present cal-

culations are concerned. See text for further details on this matter,

The documents that describe these models are listed below:

Model Reference

AE4 Singley and Vette, 1972
AES Teague and Vette, 1972
AP5 King, 1967

AP6 Lavine and Vette, 1969
AP7 Lavine and Vette, 1970

The results, relating to the omnidirectional, vehicle encountered, in-
tegral, trapped particle fluxes, are presented in graphical and tabular

form with the following unit conventions:

1. Daily averages ¢ total trajectory 1ntegrated flux
averaged into particles/cm? day,

2, Average instantaneous : time integrated average, character-
istic of the orbit, in
particles/cm? sec,

3. Totals per orbit non-averaged s1ngle-orb1t integrated
flux in part1c1es/cm orbit, and

4. Peaks per orbit highest orb1t-encountered instantane-
ous flux in part1cles/cm sec,

where one orbit = one revolution.

Please note: we wish to emphasize the fact that the data presented in
this report are only approximations. We do not believe the results to
be any better than a factor of 2 for the protons and a factor of 3 for
the electrons. It is advisable to inform all potential users about this

uncertainty in the data.

A=2



Please, also note that because the electrons have been calculated witn

a model describing the environment at solar maximum, the obtained

fluxes are an overestimate for the first TIROS mission in 1976 by about

a factor of 2 (see page 2 for more comments). Therefore, for the TIROS-N
the electron results should be taken as an upper limit and the uncertainty
factor should be applied only in its reducing capacity (divisor),

For information regarding the use of these radiation levels for sub-

sequent TIROS missions in later years, consult page 1l.

A=3



APPENDIX B

Description of Tables

a) The L-band Table:

The table contains 36 L-bands Li of equal size, covering the range from
L -1.0 toL - 8.2 earth radii in constant increments of .2 earth radii.

For the L-intervals determined in this way, orbital spectral functions

NGE,Ey;L,) = [E Jk(>E;B)] L

1

/ I 3, CEB)| we1.36 ()
k Ly oL o <LsL, \
i i i+l

are obtained at nine arbitrary energy levels such that the integral
spectrum is equal to 1 for E = Ey where E was taken to be .1, S.,
and .5 Mev for low energy protons, the high energy protons, and the
electrons, respectively. The notation Li is used to indicate the
L-band from Li to Li+1’ while J(>E;B) is the integral, omnidirectional
flux yielded by the environment model used in the calculation. The
spectral functions N are evaluated for the total flight time simulated
in the study, where the suming index k selects all trajectory points

lying in each Li'

The corresponding orbital distribution functions, representing fluxes
above energy EN’ are given by -
F(E;Li) = At[z Jk(>E;B)]L (2)
i

where At is the constant time increment of orbit integration, whose

B-1



standard value is 60 seconds. The distribution functions are fluxes
accumulated in their respective Li bands over the total flight period

considered,

The orbital distribution functions are listed on the table at the bot-
tom of each L-interval and are labeled '"NORMFLUX'". The nine integral
energy levels selected for the low and high energy protons and for
electrons are given below in units of 'Mev'" for all particles:

‘Protons ‘Electrons
Low High

»

=

3.
5. .
10. 1
15. 1
20. 2
25. 2
3
4
5

OO U= O U

»

30.
50.
100.

Coounnownown

where the normalization energy is indicated by a star (*).

b) The Spectral Distribution and Exposure Index Table:

This table has three parts:

I. The spectrum ‘lg(AE) given in % for energy intervals that cor-
respond to the energy levels of the previously discussed
table (L-bands), with two special columns showing the total
orbit integrated flux for these energy intervals averaged

into instantaneous I; and daily I? intensities

B-2



12 aE)

" = 3
‘lS(AE) 100 FOE, j=1,9 (3)
where
ko
FGE) = C ! J, (E;;B,L)At (4)
k=1
ko :
D . - .
I;(4E) = C kglm{.rkpsj,n,x.) Jk(>5j*1,B,L)} (s)
1; (AE) = I‘J?(AE) /86400 (6)
24 .
C=4 , T=Kkypt i=1,36

and where k; is the upper limit of k. It is equal to the total

number of time increments considered in the study.

II. The composite orbit spectrum for integral energies, giving the
total vehicle encountered fluxes averaged into daily SD(>Ej)

and instantaneous Ss(>Ej)_intensities for 15 discrete energy

levels:
D T - :
[ (>sj) = cAtmgoJm(>EJ.) j=1,15 ¢))
ss(>5j) - SD(>Ej)/86400 (8)

where the summation is performed for the entire simulated mission

duration T and includes all fluxes with energies greater than Ej'

B-~3



III. The exposure index, given (for the normalization energy used
in the L-band table) at nine successive intensity ranges R "
one order of magnitude apart, in terms of exposure duration
T(Rn) » converted to hours, and total number of particles
¢(>EN;Rn) accumulated while in that intensity range. The
notation R n is used to indicate the intensity range from
r tor ;i

n=1,9

$(ER ) = T(R ) 6(>E ;R ) 9)
F’N n n N’'™n %.:"rn << rml

0 E ;Rn) = [i J (>EN;r)]R / g‘ (10)

n
T(R) = ot (li)

where g is the upper limit of £ in each R,

c) The Table of Peaks:

In this table, the absolute instantaneous peak flux encountered during
each successive orbit (revolution) is listed for the indicated energy
range. There are nine columns on this table. Column 1 is an orbit
counting device, based on the period of the orbit when the trajectory
lies in the equatorial plane and is circular, on the physical perigee
in all elliptical cases, and on the equatorial crossing for circular

inclined trajectories. Column 2 gives the peak flux. Columns 3, 4, and S

Bed



d)

indicate the spacecraft position in geocentric coordinates at which the
peak was encountered, while columns 6, 7, and 8 determine respectively

the time and the magnetic B-L coordinates for this event. It should

‘be noted that all simulated flight paths for the purpose of orbital

radiation studies start at t0 = 0 hours. Finally, the last column in-

dicates the total flux encountered during that particular orbit. It

is advisable to disregard the last line on this table because many times

that orbit is incomplete and the fluxes or positions shown do not cor-

respond to true peaks.

The Exposure Analysis Summary:

The summary is contained in the left half of this last table of each set
as a semi-independent and separate table. It indicates what percent of
its total lifetime T the satellite spends in "flux free' regions of
space, what percent of T in "high intensity'" regions, and while in the

latter, what percent of its total daily flux it accumulates.

In the context of this study, the term '"flux free' applies to all re-
gions of space where trapped particle fluxes are less than one proton or
electron per square centimeter per second, having energies E > .1, E > §,,
and E > .5 Mev for the low energy protons, the high energy protons,

and the electrons, respectively; by definition, this includes all re-
gions outside the radiation belts. The concept of "trapped particle
fluxes'" is meant to include stably trapped, pseudo-trapped, and trans-
ient fluxes, as long as they are part of or contained in the environment

models used and, in the case of transients or pseudos, their sources

B~S



are considered powerful enough to supply them in & substantial -and

ever present way.

Similarly, we define as '"high intensity' those regions of space where
the instantaneous, integral, omnidirectional, trapped-particle flux
is greater than 103 protons with energies E > .1 or E > 5. Mev, and

greater than 10° electrons with energies E > .5 Mev.

The values given in this table are statistical averages, obtained over
extended intervals of mission time, However, they may vary signifi-

cantly from one orbit to the next, when individual orbits are considered,

The Time Account Breakdown:

The breakdown of orbit time is given in the right half of the last table
of every set, in the same semi-independent form as the summary. The
table shows the total lifetime spent by the vehicle in the inner zone

T4 (1.0 < L < 2.5) and the outer zone T° (2.5 <L £ 7.0) of the trapped
particle radiation belt, and also the percent duration spent outside
that region (L > 7.0), which is denoted by T8 (T-external), such that
for any mission

TaT + 7%« T° = 100%.

The confinement of the outer zone within the boundary of the L = 7.0
volume is arbitrary and has no physical meaning. It is intended only
as a simplification to facilitate our calculations. The region con-
sidered "external" (L = 7.0) in this study is still partially a domain

of the outer zone, at least as far out as L = 11.0 earth radii, accord-
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ing to the latest electron models (Singley and Vette, 1972).

A last item on this table: the inner zone time T may be subdivided
into two parts: the percentage of time spent outside the region

(1.0 < L $ 1.1) and inside the region (1.1.< L ¢ 2.5).
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APPENDIX C

Description of Plots

a) The Time and Flux Histogram:

b)

This plot shows two curves superimposed on the same graph, namely, one
each for the variables "time" and "flux'", Both are given as functions
of the parameter L (earth radii) within the range 1 - L - 7, on a semi-
log scale. The plot depicts: (1) by a plain curve the characteristic
trajectory intensities as obtained from the orbital integration process
in terms of averaged, instantaneous, integral particle fluxes above a
given energy, over constant L-bands of .1 earth radius width, and

(2) by a contour marked with symbols the percent of total lifetime (%T)
spent in each L-interval. The logarithmic ordinate relates to the time-
flux variables. The printed numbers are powers of 10 and pertain to the
fluxes; the scale values for the time curve are given in the upper part

of the ordinate label: from 10> to 102 percent of T, The type of

particles, their integral energy, and the units, are all given in the

lower part of the label. The label on top of the graph lists some useful

information about the trajectory.

The Spectral Profile:

A graphical presentation of the final spectral distribution, obtained
from the orbital integration process. The plot is a semi-log graph,

where the abscissa is a linear energy scale for integral particle energies
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c)

d)

e)

E, in Mev, and the ordinate is a logarithmic scale for the orbit inte-
grated fluxes, given in daily -averages for energies greater than E;

the printed scale values are powers of 10,

Peaks per Orbit:

Here the absolute peak intensities, encountered per period, are plotted
for the duration of the total flight time considered (1 period = 1 revo-
lution = 1 orbit). The logarithmic ordinate relates to instantaneous
particle fluxes of the environment at the indicated energy threshold,

while the abscissa is a linear orbit enumeration.

World Map Grid Projection of Orbits:

The trajectory is plotted for several revolutions on a global map

produced by a Miller Cylindrical Projection. The contours of the con-

tinents have been omitted for clarity. The positions of either equatorial

crossing, of physical perigee, or of period commencement are indicated
by numbers identifying the orbits shown in this graph. For all tra-
jectories, the distance between successive sequential numbers is a

measure of the orbit precession.

B-L Trace of Orbits:

This plot shows = trace of the trajectory in B-L space on a semi-log
scale. Several orbits are usually depicted, each identified by its
sequential number. The magnetic equator is entered on all plots. The

logarithmic ordinate relates to the field strength B in gauss; the

Ca2



printed values are exponents of 10. L is given in earth radii on the

linear abscissa,
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1.

2,

3.

S.

6.

TABLE 4

Partial Listing of
Parameters, Constants, Variables, or Expressions

designated as ''standard" in the text

‘Standard Tables: set of tables as listed in Figure 2, in the

regular format described in Appendix B.

Standard Plots: set of plots as listed in Figure 2A, in the
regular format described in Appendix C.

Standard Production Run: a production run processed on
default options.

Standard Integration Stepsize: constant time increment of
orbit integration: 1'(60").

Standard Energies: low energy protons E > .1 Mev, high
energy protons E > 5. Mev, and electrons

E > .5 Mev.

Standard Procedure: established procedure normally followed
vs. procedure followed in special cases.



90 362°1 90 3£6°1 90 IL*v 90 I99*Ll L0 3v0°T L0 3L6°1 L0 3LVl 20 3E€0°2 &0 S08*2 L0 3IBE°v L0 IUw*6 8O0 Lye®i =X WHON

00 _  o0°0 0°0 o*0 0°0 0°0 0°0 00 00 09 EXT 0*0 R
0-+0 —— Q0 - - 0*0 - 0%0 0*0 0*0 0o 0*0 0°0 0°0 SO-XI*1 SO0-3L1°% 0cey
0°0 0°0 S50-316%9 ©0-3€8°1 +0-3.1°2 +0-398°Z ©0-328°E 0-308°S $0-3GE°L v0=39y8°*5 E£0-Iw3°1 E£C-s2s°1 00°€

e GOmTeS Y40 ~BVO S —bO=TIE0 - ¥0O~IBS*6 £0=321°1 E£0-3Tv°T €0-F06°1 £0-300°E E0-3WL € E0-3wp vy £0-I00°5 E£0-70079 cs e

£0-3ST°T €0-321°F £O0~3S8°€ €0-3S.°¢ £0-30S°S €0-322°9 £0-362°¢ 20-32€°1 20-38S°1 20-J6L°1 203961 20-13£2°2 00°2

- £0-32v+s- 20=369°1 20-300°2 20-32£°Z 20-389°2 20-3Iyl°I 2O-388°E 20-32E*S 20-350°9 20-36v I 0-HHITY 20-226°L 0s*1

20-3¢2°C 20-3S1°6 10-3v0°Y 10-381°1 10-30€*1 10-3.v°1 T0-312°T §0-3vl*2 10-32€°2 10-392°2 10-38c°2 10-£8°2 co°t

. 00 300°%- -00 300°1 00 2WV0°T 00 300°T 00 200°T 00 300*T 00 300°T €0 300°1 00 300°1 00 300°1 00 A00°F 00 390°1 . 005*

€0 312°z 2Q 3IFI'T 10 36T°9 10 3Z9°E 10 418°2 10 3S0°2 [0 329°T 10 mIE*1 10 3Ivke°l 00 3Ev*s 00 I61°6 IO 395°L ce
. . (AIR)<
EZeG=DORE KOB=G Lk KD L-OLE #IL-V Lk ¥ OL-ZoL% 4T L-0°L% *0°L=8°9% 28°9-9°0k x0°9-v°Ox #v°I-T 9% %2*9-0°9% #0°9-8°5« S3 AT
saNve-3 (11avVvy HLdV 3 N1 3 13nAvavd T 13amHs 514 3NYVKH) 3 AaGNVE - ADYINT

e0 WMQ-.— 80 mh.uon 80 mmmou 80 368°1 80 3G2°E 80 3IZT°c 80 3IV9*E €0 IYS*E B0 3€L*9 80 3sP°E 80 39£°E 80 IEL*E =XNHWHON

) oo 0% (X} 00 . 0°0 0*0 0°0 c*o 00 0°0 0°0 0°0 00°'Ss
e~ l§e=3104¢ —S0-395*t~ S0-308°S CO-360°8 ©0~3L0°T vO-3L£°T ©0-318°1 +0-3S.°2 90-3AL6°E ©0-301°3 pO~3AN5°9 VO-HIveS 00y
£0-302°1 £0~322°2 €£0-369°2 £0-3£G*c €£0-31S°v €0-359°S €0-31g*L €0-dsL*6 20-352°1 Z0-31a°I 20-385°%1 Z20-38L°Y 00°E
o £O=36T°L - £0-350 *6-- 20-390°1 ZO0-3IE*T 20-39S°1 ZO0-3vL*1 20-366°T 20-32v*2 20-3EB°Z 20-3E0°v TO-d0Lcw  20-3IS°¥ ose
20-3€9°2 20-361°C 20-JIS°E 20-3@6°C 20-39E°v 20-399°¢ 20-300°S Z0-INL°S T0-3I9E°9 20-4LD°3 20-3I°6  20-iL6°0 00°2
e 20-36548—10~3004F-- 10=390°F - 10=3S1°T- - 10-312°1 10-342°T VO-3€€°1 §0-d42¢°1 10-308°T 10-deL°T 16-ZE6°*T 10-316°1% 0s°*1
10-318°2 10-3SE°E 10-322°€ 10-30E°E 10~-32E°E 10-3G¥°E 10-3vS*E 10-3SG°€ 10-3SS*E  10-399°L 10-a93°% 10-386°E 0o*t
- _-00-300-*1—-00-300°T- 00 -300°T 00 300°T 00 300°*1 00 300°I 00 300°T <0 300°1 00 300°FL 006 300°% 00 H00°T 00 300°1 ocse
00 3v9°2L op 369°2 00 36S°4 00 3Eves 00 3I2°L 00 Av6°3 00 302°9 (0 308°9 00 4€6°9 00 416°8 10 3IET°1 10 Jvv”l ce
. . (A3M) <
e Gt C—OACE $O G YA P ST Ga K29 -0°G % HO"S-D L s #B° V-0 VA AP U=V Uk AV Y- vk KT V=D Ur 40 Y BBk XBTE-ITEx F9'E -0 C % €93+30
SsGNVYS =1 (1 10avy HlyVvV3 N I ¥ 3 13AVYVYd M 1aKHs 51 L3NO9VRKR) S AQNVE="T ASYINT

80 mom.m 80 NNO-N L0 IE6°T 90 300°S L0 IIvel LO 389°E 80 32S°T €0 IF68*'v 60 499°f 01 3£2°2 01 35¢°S L0 3g6°¢ =XNI3WHON

0°0 . o*o o°0 0°0 0°0 0°0 0*0 c*o 0°*0 0°0 0°¢0 0*0 Co*S

0= Q=GB E—VO—I8IE - - 0°0 -~ 0o°0 - 0%0 o.o.. GO=369°2 GO-3SS°L S0-38L°9 SO0-IdT*Z SO-I9v°*S 00°v
20-325°t 20-30%°1 20-38T°1 +$0-3G5°9 0°0 0°0 GO0-392°C +0~3.6°2 £0-3£8°Ff €£0=-3€9°L €£0-3BE*Z 20-dEE°L co*e
- 20~3L4Y°v 2Q-308°€ - 20-369°E €0-3£9°L $0-3E£6°E %0-3SE°L v0=-312°€ €£0-362°1 20-3B2°*T 20-32BE*Z E€0-30L°9 20-388°'"% 0s°*2
20~-38G°6 20~308°8 20-36E£°8 <0-3¥E*°2 E£0-3IvY £ £0-360°l £0-38S°1 £0-362°% 20-369°E 20-325°S 20-al3°1} 10=-5309°1 oo*2
— —30=3v6°1 —1Q-308"1 — 10-2UL9*T 20-3€8°9 20-39¢°1 £0-398°S £0-3G6*9 20-3.9*1 20-3v6°8 20-3IL°*5 20-352°t 10-39€° € 0s°*1
10~-326°¢ 10-39°F T0-32E*E 10-3v8°1 20-306°,L <20-30£°% 20=-321°vy 20-318°9 10-30%°2 10-328°1 <0-335°8 10-3€2°S co*1
———— 80360~ —00—800++—00-300°T '~ 00-300°% - 00 300°1 00 300°1 00 300°1 COo 300°*1 00 300°%t 00 300°%T OO0 300°T 00 =200°| c0Ss*®
10 3£€°T 10 3ge*1 10 mNQoN 10 380°9 <0 326°2 20 3Lv*3 20 318°2 20 IES*T 10 309°6 10 3t6°*1 00 3E5°6 00 3Se°*S c*
) (A3R) <
R 3 A Al X Jnt *Woﬂl@!ﬂﬂl*?ﬂl@hN& XQ T =02 % $0°2=V°2% FUOZT~C°2 % ¥T°2~0°C% *0°2-8°Tx *B°T=9°1x %9°T~-v"1x% wpei=-2°ix 22°(-0°12% - €73+371
m02<ml.J Au~0<m H 1l dv 3 N I mw.—.w!<u<n_ T3 HS D214 3INO9OV K 3 aNVE =" ASHINI
s T T ooh e T e Q*l*’*:{:i*:*ili**%**&***************.’{I*******I**l**{*******l*ﬂ*****l***&:ﬂ&ﬁ
. *% A3W 00S°* NVHL ¥ILVISD ADHINI 40 XN1d A6 QIZITVWION = NOILNBIALSIC IVHLl 3=zdS %%
Tt T T T T T Tt T s R R KRR KR KRR ok Rk Kk SNJY 10313 CokkRE AR AR Ak Rk ARk R KK

&ii..&.*Q’Giﬁ*&l*&&i!&&*#lii&*i*{{*&****i&‘{i{*l*{**l******{i**i{*#il****l}&*****{*%l****&*%****&i&&:w***a:w*&*******&*****&*#*&&a&*&*
—— %% 000* 2 =00 143d xx E£V¥690L :3dVL 118480 /79 *x WX08B91T =3390dV *x WX0891 =339183a *x 93CGL2 =NOILVYNIICNI *x%x Z2 N-SOdlL 2 ITIH3A xx%
x5 OoNhOn lmia._. * 89701 WH3L -08 0°S5961 Ju9I 56 I3A3W *OVWIIV HLIM 2261 20 VEVANI A8 J=tNaWOZ 1T ONV 8 SSLVAIUZ00D DILZNOVW * %
& 2STNIL J40LND *x NI OV ZY3A*dISCINODONISSYLS*O*3 1SIATLILLT HIIM O *2261 04 QGZAVYI3A ATVIVIANANODX3 S3XN1a NOBLO3NI »x
. *x 2461 40 KDJu:ZD : 3MNQII0US *xkx 4dY *9OdV *SaV *lav *S3v *vidV SILllaA i SINIWNOOIANZI SI1DIL8VE ALISCAWOZ HLIM AUNLS XNTd TWLIBE0 %%
N i&iil!'i'l&0!"}‘*’{!!#*{*!{{"{*{&il*ill&{l&&**l*ii******ili**&l*{li**&{ii****i*&*i&***{{*****#ii***i**{******il&l&{&&{**&*&**&*l*i

——

B A2 fard N



0°0 . 0*0 a°o 0°0 0°*0 0°0 0°*0 - Q*0 oo .. 0%0 0*0 0°0 =XNTZNUON

00 . ©°0 0°o 0°0 0°0 o0 0°0 0°0 0°0 0°0 0°0 c*o ~oct

—— e 0%0— - 0%0 - o*0 - 0°0 0°0 o*o 0*0 00 00 00 00 c*0 0°cs
0*c | o0°0 0°0 o°o 0°0 - 0%0 00 a0 040 0°0 D0 - 0*0 0°0E

e e G M e e (80 - g0 - 0°0 o0 o*o - 00 0°0 00 o°0 0°*0 0%0 o*g2-
o0 _ o0°0 0°0 00 0°0 0°0 o0 c*o 60 00 0*0 00 o*ce

- - 7 - —0%0 ,— 0% - 00 00 o*o 0*0 00 00 00 0°0 0°0 0*0 0°st
00 . o0°0 0°0 00 0%0 0*0 0°0 0*0 040 0°0 2°0 00 coct

- 0% vt 0°0- . 0% 0°0 0°0 0*o 0°0 0°0 040 0°o 0°o0 0°0 o0*s

00 . 0% 00 0°0 00 326°1 10 306°Z 10 3£2*@ 20 3Lv*Z 20 38L°C 20 3I6ES £0 350°1 €0 2e6v°l 00°g
. (A3W) <
+2°8-0°8% #0°0—B°L% *B°L-9 L% HV LU L* U L-C L% $T°L=0°L* *0°L-8°9% %x8°9~G° 9% %9 °9-v°9% AV I-Z°I* #2°9-0°9% »0°9-8°S# SREYER!
saNVvVEe-1 (I1aVvy Hidv 3 N1 43 L3 mwvavd T134HS D211 3INOSVYW) S ANVE =" AOYENT

00 , 0% o°o 0°0 0°0 oro. .00 . 0*0 040 0°0 0*°0 £0 S12°l =XNT3WHON

o0 . 0% 0°0 00 0*0 0°0 c*o 00 00 0°0 0°0 0°0 cocy

o0 _ 0°0 0°0 0°0 oo 00 00 oo 0°0 0°0 0%0 0°*0 o cs

o°o . 0°0 o°0 o*o 0°0 00 - 0%0 0*o 0°0 0°0 0°0 0*0 0°CE

00 . 0% 00 0°o 0*0 oo 00 0°0 00 0°0 0%0 0*0 o*se

o0 . o©0° 0°0 0°0 0°0 0°0 00 0*0 G0 0°0 0*0 0°0 o c2

00 . 0% 0°0 - 0°0 0°0 0%0 o*0 00 0°0 0°0 ~0*o0 00 0+51

o0 _  0°0 00 0°0 0-0 0*0 .00 0*0 00 0°0 0°0 00 ce ot

o0 , ©0°0 0°0 00 o0 L] 0*0 0%0 60 o*0 - 0°0 00 =C0°*% 0c°s

£0 3v9°T £Q 30v°T  £0 3IES*Z €0 Iv8*Z €0 3IGS*9 £0 328°6 v0 3I98°1 0 ILE'v SO 366°9 90 3I0°S 90 IP3°6 S0 36L°'S 0o0°c
. (AZR)<
HB*S=0°CH KD GmUoCH KUOS-T°CGH HZTTC~0°GH KO S=B b XTI V=0%b %k RO U~v ok XU V=2 bx ASY=0°vk 0 'V -0°Lk XE E-D°Ex AL -vL* €IE AT
SAGNVE-1 (110CVH Hidva3 NI M3 13 AV HVYd RE K D11 3NO9VW) SONVE =] ADH3ENZ

€0 3£0°L +0 3T0°2 v0 F09°6 90 3€B°*T 90 3I6v°*6 LO F66*1 LO 304°S €0 32T1*1 80 304°*1 €80 3IVy*E 8O 318°*9 90 Iie*e =XOTISWEON

[ ] . 0°*0 o*0 0*0 0°0 vO0~-3L6°T €0-391°T1 £0~-304°t 20-318°T 20-H460°L 2Z0-36G*6 10~301°¢ coct
o*o -,. ~0*0 0*0 0°0 E£0=-32S°1T €£0~3£0°*9 20-360°1 20~308°1 20~300°S 10-3IE°1 T0-XKE°T 10-3v0°"v (VR 0]
oo . o*o 0*0 v0-3S8*2 E£0-3L6°2 Z0-av0°1 20-3S9°1 20-32%°2 20-320°'9 T0-35v°1 10=3320°*2 10-361*v cece
0*0 . 0°*0 0°0 €£0-385°1 €0-320°9 20-364°1 20~36v°2 20-3L2°t 20-392°4L 10-329°1 10-3E£°*2 10-3vE°*Y cese
0 0 . [ ] 0°0 €0-302°F €0-38E°*8 20-Hv2°2 20-3v6°2 20~3AB9°*E 20-3£8°L 10-369°1 10-35%°2 10-31v*¢v G* o2
o°*o . 0°0 €£0-362°'v 20=3L1°2 20-38S°*E 20-3:8°% 20-360°8 20-3TE*6 10-396°1 10-304°2 10=-319° 10-LSY°S o°st
0°0 20-32%°2 10-3£0°Y 10-3.%°1 10-388°1 10=-329°2 10-3.18°2 10=-31P*E 10=3L6°t 10~361°5 10-3L0°9 T10-5vE°"L o*Ct
- 00 300-*1- - 69 -300°* ¥ ~00--300°T - 00 I00°T - 00 300°T 00 HOO°T 00 300°1 (o 300*T 00 300°*T 00 300°*T 00 400*%F 00 200°1 - 006
S0 3S2°1 o0 32L°S €0 32 °6 20 328°2 Y0 382°2 00 3I8I°3 00 Ivi®e (O F06°T 00 32L°T1 00 369°1 00 IF5v°*i 00 a29°? Q0°*g
. : : (A3n) <
KY*E=TOCk RZOE~0°E%x %x0°C-0°2% %8°Z-9°2 % *9°2-v°T# #v°Z-2°Z % #2°2~0°2% %0°2~8°T*k *B*1=9°I* x9°T-v*Ix xv°1=2°1% #Z°1-0°1x% $A3+37
SAaNVYE -1 (11 avzy H L dvVvV 3 N 1 4 3 43 AV YH VYV d T 73T 3 HS 211 4N 9V K) S ANVS -1 ADYENZ3
T T = | AR ARk K A Aok oo ook oK oK oK KR KK oK R A o A ok ko o O o ok R Rk KK 0K KK KK KR K R K Rk K Rk

. #% ABW 00°5 NVHL ¥3LV3IND ADY3ND 40 XN1d A8 QIZIIVALON - NOILNEIHLSIC TIVHL 3IdS **

— ) - XA R KRR KRR Rk XK R KKK SNO L0Y¥d ADHINT HOTH  k¥xk kkk ki kR Kk okdokk KK :

AR R AR KRR 2R AR A O KR AR R R ok R R R ok 3R R R RROK OB KR KK R R K AR RO R R KRR RN A Rk AR Rk R
— 0002 —=CQT¥3d ** E£¥690L :3dVLi LIGNO /8 xx WM0B9T =3I00dV *x WIO089T =34D91¥3d %% 93QLL =NOLAYNIIONL *x 22 N=SO¥ILt T AMCIHEA *x

*x 0°2L6% =3Il % 89/01 W31 -08 0°S961 491 2SS I3AIW ‘OVATIIY HLIM 2461 40 VHVANI -AS GILNDWOS 1 OGNV & SILVAIQEO0D JI1ZNOWN *x
s 2 S $SIANIL S40LND %% NI 4V ZHIA® d3SOINOSONISSYLS 93 ISANILILIT HLIM O *2L61 OL GEAVISQ ATVIVILNANOGXD S3XN3 NOHUDRTD *xx

*% 2461 H40 XNISINN 3 3UNAIO0UD *#%x%x LdV *9dV *Sdv *TdV *S3¢ o3V SILLIA ¢ SINSWNOSIANS E1D11¥Vd 3LISCAWOD ALim ASNLS XNTd WLiI8W0 #x*
AR AR AR AR KRR R AR R R KRR KRR DK KRR AR AR R AR R Rk KRR KRR KR Rk RO R R SRR SRR R AR kR

€ P2l




‘o0

0°0 . 0°0 0°0 SO 3¥S°c 90 H66°3 20 3L6°T 40 3SE°8 80 Hvv*l B0 32L°T 8G sS2T°v 80 JSECS  =XNTILAWHON
0°0 0°0 0°*o o°o 0°0 0*9 02 00 00 0°0 0°0 0°0 Gs°€E
————0-— - 0°%0 00 0°0 0°0 0°0 0°0 0*0 00 0°0 2°0 0*0 00
0°0 . ©0°0 0°0 0°0 0°0 0°0 0°0 0*0 0°0 0°o0- 90 0*0 o5z
——————-*g--— = 00— = 0°0 0°0 0*0 0°0 o*o 00 00 0°0 0°0 0°0 oo°e
.0°0 0°0 0°0 0°0 0°0 0*0 0°0 0*0 0°0 0°0 0°0 0*0 cs*1
- - -0%0" -0%0 o°o 0°*0 00 c*0 0*0 0*0 00 0°0 00 0°0 or°t
0°0 0°0 o°*o 0°0 00 GS0=-316°2 G0-316°2 <SO-31.°%1 SO-36€°1 SO0-3v9°l G0=-262°1 SO~IEE*1 ocE"
0°0 0°0 0°0 0°0 20-361°1 £0-499°2L £0-319°S €£0~-311°v £0-3EL°E E€O0~IED*v E0-J6S*E £0-HL9°E coc*
0°0 0°0 o°0 0°0 00 300°1 00 300°T 00 300°T (€0 300°T 00 H00°T 00 400°F 00 &00°F 00 =00°1 core

) . (AZN) <

T Qe0 Gt #OB=Q Lk KDL ~OLE XI L bLE WU L-ZOLk *TL-0°LF #0°L=8°0% %x8°9=0°0x %39 Y% %I -2 Ik #Z°9-0°9% ¥0*9-8°Sx £33

saNvVEe=-1 (11aVay Hiuwv 3 NI y3 13 MvVaEvd TI5HS 214 3NO9VK) SANVE - ADUINT

80 3v°S 80 3wS°v 80 acecL 90 40v*8 60 329°T 60 3.2°T 60 3IIS*T 60 3EG*T 60 JPL*T 8O0 ISS°L 80 I T*9 80 H69°L =XNTISREON
o*0 0°0 - 0°0 0°0 0°0 0°0 0*0 0°0 00 0°0 90-3.6°1 GO0-3SE°| os°g
L X ST . 1.1, 0°o 0°0 0*0 0*0 0*0 6*0 0°0 20-3506°%S G0-3CYCT  S0-H18°9 00°¢
00 _ 0% 0°0 0*0 00 0*o a%0 0°0 0°0 90=361°%5 vO0=382°1 »O-IBY°E 052
- 00 . --0%0 - 0°0 0°0 0°0 o*0 o*o 00 d0-s19°l S0-399°5 ©O0-221°.L E£0-56L4°T 002
o0 . 0°0 0°0 00 0°*0 o°0 0°0 0°0 S0-382°1 £0-3€0°1 £0-32L°% CO~IVE®H os*1
e e e A m 090 B0 =FB6°Q  LO-IZL°E L0-395°8 90-320°2 90-30E°E S0-I1y°6 v0-309°2 £0-300°r 20-391te  20-d25°E ottt
S0-32E°1 G0-3€C*T GSO0-3SE°T GO=3vE°l G0-38y°l S0-3€8°Z SO-3TI*v <€0-I1L°6 £0~3E2°1 20-3¥8°L 20-uI9°*H  20-398°9 co6*
£0=3TL°C  £0-3S9°€ €0-389°c €0-399°F E0-398°E E£O0~3IE*S E£0-30v°9 £0-3v9°6 20-I€T°E T0-3I2e°T 10-3wl2 10-di9°2 0o0s*
00 300°T 0Q 300°T 00 300°T 00 300°T 00 300°T 00 300°T 00 300°T €O 300°% 00 =00°1 00 300°1 00 I05°1 00 Joc°l Gote

. (A3W) <

..... AP GO Gk ORGP OSh PG <TGk #2995 -0°5%k #0°S-B 0%k #T°V=0°0 %k XD V=V Uk AU°H=Z Uk *Z°V~0°'vk X0V -BoEx *BCL-ICEx XITE-V'EX I REYER!
SONVYS -1 (I11aGVHY HL Y8V 3 NI 43 13wV HY I 193 WS 511 3NO9SVK) S ONVE=" ADHEINE

80 329°9 €0 ‘368°8 B0 39Sz 80 3SS°9 80 I66°v 60 IOC®E B0 IS9°2 €0 30S*Z 80 H9S'E 90 HUICL 60 45T 90 BISC9  SXNIIWHON
S0=-3SS°v molmmm.m v0-328°F E£0~392°S 20~364°2 2Z0-39.%*, 10-39S°2 10-3£6°v 10-360°G [0-3S1*S 10-30L°S T0~306°EF 0S*E
e 0=306T— $Q=FL € E£0-UT*L -20-300°T 20-30T°v T10-300°1 10~3S0°c 10-322*S -10-3yvy*S 10-46v°S 10-U5°S T0-a6€°v ~—  00%€
$0-356°8 £0-39E°T E£0-36G° 20-3¥6°1 20-4¥0°9 10-30£°T 10-3£9°E€ 10-3S9°S 10-326°S 10-398°S 10-352°9 10-256°% os*e
. £0-399°¢ £0-3v£°S 20-32E°1 2ZO0-IEB*T 20-326°8 10-369°1 10-3vE°v T0-3i1°9 10-322°9 [0-392°3 10-3v5'9 10-365°5 00°2
20-365°1 20-301°2 20-32S°E 20-389°¢ 10-32€°T 10-302°2 10-381°S  10-329°9 10-399°9 10-3y9°*°9 10-398°9 . i0-~30£°9 os*1
- 20~3S1e°S 20-30E*S 20-3.8°8 10-39c°l 10-318°T T10-32.°2 10-386°S 10-3.0°, 10-3E0°L 10-3v0°L T0-32F°L 10-3v6°9 o1t
Z0-38z*6 10-360°1 10-3Iv°1 10~-328°1 10-321*2 T10-3€0°Z 10-3E9°*9 10-30£°2 10-322*L 10-3Eg°L 10-492°L 10-362°L 006*
e f0=3V0-E —T0~30€°E - 10-322°E 10-320°% 10-3¥2°% 10-3H1°G 10-396*L [(0-3T1$°8 10-39E°8 J0-3p£°3 10~-3vE°8 10-Ivvy°8 cos*
00 300°T ©0Q 300°1 00 300°F 00 300°f 00 300°T 00 300°T 00 300°1 €O 300°1 00 300°F 00 400°1 00 #D0°T 00 30071 oot

. (AZR)<

AP E~ZOER KTOE=QCEX AOC Q2% AD'Z-0°T % XV T=h 24 AV -T2 % H2°T-0°2% #0°2-8°1lx *B'T-9 Tk AV T-v Ik 2y T~ Ix E°T-0%04x kTR
SaNVE~-1 (11aVH N I 43 L3NV EY 3 R 2IL3INO9SVK) 3 dNVE =" ADHIND

H 41 dV 3

***************i&l&***********i*ﬁl**l****i***&***%**l*%#*%***%#*****&*#********%

*% A3W 001°
ek ok ok ok Rk kR R R R R Rk KR kR kK

NVHL 43LV3H9 ADH3N3 40 XN13 A8 G3Z1VAdON
SNO4LOY¥d ADH3NI

LJo

- NOILNGIBLS1C vdL T
2 ook e o 20k o Aok ok ok ok e XORF R R

dS %%

iil%i’&6{&**#&{**&“*.****{***ﬁ******&*&*#&****&&l**%*%%*****i****%#fl****&**i***&***{******&*#&**&******#*%***#%*******%*&i##&&***&

-wk 000*2- =QQIY¥Ad *%x EV69QL :3dVL 11980 W8 *x WI0891T =33D0dV %% WX 0891 =339I¥dd #*% D3ULL =NOLLVYNITINI #x 22 W-SO0dld D ATDIHZA %%
®% 0°2L6T =3WIL % 89/01 W¥3L -08 0°5961 Jy9I :S  NHAOW COVWIIV HLIM 2261 40 VEVANIL AD JELNdWOO 1 OGNV 8 S3LVNIGQLLD DI LENOVW xx
% ISAWIL =540iND x%x NLAVZHIA*JIISOINOLONISSYLS*O*3 $SINILHILT HLIM O *2L61 O+ G:2AVI3Q ATIVIANENODX3 SsXNd NOBLDITE % »
*%x .61 40 XDJn:Z? : FUNAIO0Hd *xkk LdV *9dV *GoV ¢TdV *S3Iv *H3IV STUL3A ¢ SINIWNCHIANI Z101luvd 3L1SCen0D HLIM ADNLS XNT3 IviiBe0 ¥ %

*Qli*i'i’liiil#{.**il*l’*l**i{*********il***&l***&l&**&i*&**********************#i***************&i**#**&%***#***&*»******#**#*&****

Fggel T T T TRV UL &)



0*0 0* 0 €o*S

- Y0 3192°9 I 0-329G°*6 (=10
90 3901°*v .10 A254°*Y co* e
L0 AT6T°Y 20 3188 v (s*g .
Ot 3€92°¢ -ooo°ve IVLOL 80 302v°*E €0 38S6°F co*e 000°001 2l zé682°1 L0 326v°1 vicr. -~
’ 60 3v00°1 v0 3291°1 cs* 2 .
01 390:°1 _ LI®°0 H3A0=23%1 60 262€°2 v0 dESL*C co*2 0°0 o0 o*o0 ¥3A0-C0°¢C
01 309%°S | 068 *°¢ 43°1=93°1 60 J6Sv°E 90 IL00°V si°1 000°0 90 z901°¢% 10 2egsL*y 00°S=00°¢
60 ACI9T1°6 ., 499 93°1-53°1 60 3129°v 0 3BYE*S cse 1 920 °0 80 =64z °E €0 5C16°¢E 0C*v-00°t
80 3909°L 008 °v S3°1-v3°1 60 3v80°L 0 3661°8 ce* 1 1500 80 :veEz°9 £0 3499°L 00*E~05°¢
40 39210 osvee v3°1=-£3°1 01 3I9S0°*1 50 32221 co*l L01°0 60 ZEvLE L v0 =306S*1 05°e~00c
90 309€°1 | E€£2°0 €3°1-23°1 01 32L2°2 50 30€£9°2 caLe vL1°0 60 zcvc*z 0 3566°2 00°e~CS°1
v0 312S°*1 ££T1°0 e3*T=-13°t 01 3292°*8 S0 3E€95°6 cos* tov°0 60 Z1v5°S v0 54.8°9 05*1-00°*1
20 3v0S°*6 490 °0 13*1-03*1 11 368L*2Z 90 dg2e*E csee 68S°S 01 .:902°¢L G0 3IovE*SE 00°*1~00S"*
0*0 = €88°¢ X014 gd32 2l 36821 L0 3F260°1 o°* 16G *£5 el zL02°1 20 ZL6E°1 oos*~- o©°
T T SINDIAYVYD - (SUNOH)Y - JIIST/SREWI/# AVQ/SHERNDI/¥  DIS /2 xxNIO/# (AGRY< INZD H3dd AVO/ZaxWO/# SAS/CHENI/ N - CAIN)
G31VTINKND DV NO Iivdng SIONVY XNd4°9RINI XNI4°9IUNI S3aA2N XNTN3 AvLOL XNT3 TvliOL SIONVY
43 & vi0L | FRNSOdXI ALISNILNE Q3IOVHIAY QIOVHIAY A9dY3N3 WNELD3dS QICVdIAY 39V H3AYV ADHSNI
- * A3W00G°< ADUINI=XIAANI FWNSOdIXI * *x%x WNELD3dS LIGH0 3L1SOAWOD *%kx kkxxx¥k ADIENI vilT130 LNSDE3c NI WNELO3dS *kdkkk

. 2o ok 3k o ok koK Ak xRk ok ko Xk o ok ok ok ax ok ik R ok ok Kk ok ok Rk ok ok R ok ok
e . . : AR AR AR AR SNDY 1237 ERRRERKEE R
*l'i**l*G*i&”ﬁ*****i*&‘***&*%****ii**&*&**&*****’**********i********l*ia:**&:w******&***ﬁ**********{{&************************.**¥&§&&&.
T #0002 =0Q1d3d %% Ev690L I3dVL LIGNO W8 x% WX0891 =3390dVY ** WXOGS[ =IIOINJa %% D30QLL =NOILYNIIINI #% 22 N-SCull  * IISIHIA #%-
*x 0°2261 =341L *» 89/01 Wy3L-08 0°S968 3uol IS I3AIW COVYWTIV HLIM 2261 40 VEVANI A JSLNGWOD 1 ONV 8 STLVYNIGHOOD DILINOVA %%
%% - - - e - = ISINIL H40LND *x N1 &Y ZHIA®GISCINOJONISSYLS®S*3 ISIWILAIIT HLIM O *2L61 OL QA ¥IIA ATIVILNINCAXZ S3XNTd NOHMIDZTI ==
*% ZL6T 40 XNVJINA : JUNAZIONd #*** LdV *9dV *SdV *TdV *S3IV *3V SILLIA : SLINIWNOYIANI I1D1idvd =LISCOWOD HLIM .AGNLS XNTa W 1180 %
bl Sk okl o o ok Rk ok ok koK ROk R R OR ok ok ok o ok ok o ok ol ok ko ok o o K o ok ok o o ko ok ok ok e s kol ok ok ok ke ool 0l ok ok 30k ol S ook o R e ook oK e iRk R dkokok sk ok ok Kok R Rk o koK sk -

S %yl




407 300v°%6 £d 3880°1 *001

80 Hogo°'l €0 3E61°1 C*04L
80 3Itet1°1 £0 360c°1 C*09
80 FJels*T £ 3501°2 €*0S
60 AB6E° T . '000°ve IviOoL 80 3850°2 €0 3F2BE®T <°0E 030°001 60 =645°%¢ v0 Z5ES°6 viClL-
80 3IvEE"2 £0 3104°%C c*s2
. 0%0 00 ¥IAC=-L3°1 80 39cv*e 20 3Ieve*e ceoe si1°1 40 =00¥%°5 £0 =8860°1 MIAC=-*001
0°0 . 0°0 LE5°T=-972°1 . 80 30%8°¢ £0 3662°€ 81 oy L0 zSBL®E £V =410°1 *00t1~-C*0¢
80 3.29°S L91°1 93°1=-G3°1 80 32£8°F €0 Hlvv* v cest [cXeR30ge] L0 :leZ e 20 m89L"E 0*(¢c=-C*Ck
80 3I0LS°2 192 °9 Gz*T-v3°1 80 3S0L°® £0 39vv°eS ce21 9vE*D L0 :19L°¢e 29 =2Sel°*e [oA N & A2 T4
- 10 38892 . 0so°s v3*I=-E3°1 80 30L1°2 €0 36628 Ceot £S1°0 L0 EeEe i 20 391v*i 0*ce-C* 0c
90 3645°17 . 0SL°0 €3*1=-23"1 60 3I8TI*T v0 Hv62°1 €0 L 1eL1 80 :zike°*l £0 Z9est1 0*(ec-C*&l
0 3L82°6 L1L°0 23%t=-12*1 60 3I86e°*1 v0 3819°1 co*S gL1® 30 :zffzr 'z £0 zdus*L 0°*51~C* 01
v0 2029°1 496 °0 T3°1-03°1 60 3209°T v0 3098°1 Co* v eS8 8% :808°9 €0 x6LB°L 0*C1~C0°¢c
0°0 _ €80° XA13 043z 60 36.6°L v 0 dsge* 6 (C* & igv*ca 60 :z165°*3 vO 3L19°%L co*<c-00°¢
A X e o B S 1) J- S (SYNOH) D3IS/ZHRNI/¥ : AVQ/Sx%WD/¥#  DIAS/ZTxxNI /¥ (AdR)< AINZD d3d  AVOA/SHERNI/# JES /SR RNWI/ N CCA3KR)
A31LVINNNDOV NO Iivdng SIONVY . XNT4* 93 1INI XN14*93INI S1hA37 XN34d vl Ul ‘X153 Tvi 0L SZONVY
-4 # IviOL | 38¥NSOdX3 ALISNIALNL Q3OVAIAY JIOVHIAY ADGEN 3 WNYLDHds UaSv adAv GuOV usAV ASHIENZ
* ABW0O0°SC ASUINI-XIONI 3JUNSNOX3 * *%% WNE1D3dS 1I8Y0 HLISOIWOD *** ok mdkik AONaNA ViNsd INHDEwa NI WNSL10Z2dS s#dkxx

o o oK ke ook Rk o ko kKK KRR K R KK ok ROl K kK KK R ok

- *okokokk ok doKk ok SNOLOdd . AOYINL HOIH R ok kK kR Kok KK
AR R AR AR R AR K R K K KRR R R R KRR R R KRRk K ook ok R KRR R AR ok ol ol o ok o o R O 3R K RO KRR K e OO R R KRR R R R R R R RO R Rk B R
*% 000°2 =0QIY¥3d *% £9690L :3dVL 118380 /8 *x WX0891 =3300dV %% WIOE9L =33I0IYAd ** O:TLL =NULLVYNITIINL #xx 22 N-Sudls O3 IHEA ¥ %
% 0°2261 =311 » 89/01 WY3L ~08 0°596T 91 36 TI3CIN *OVRTIIVY HLIIM 2.61 =20 VoVANL A8 JZLNDWOZ 1 OGNV 8 SZAVAILLU0D DIL:NOVW %%
L 2] SSSWIL H40iND #*% NI ESVZY3IA®c3SCINOAONISSYLS*D*3 ISINILIAIT HLIM O 2461 OL TzAVI2J ATMNYILNENLeXE S=XN1= ARCBATETR #x
#% 2261 #0 XNIJINN : IdNAII0Ud **x% LdV *9dV *GdVv *TdV *S3IV ¢v3Vv STLLIA ! SINAWNDILANZD ZTI0T148VS 311SCAWUD Huim AUALS XNN= WLIBEC *x%
o R KA IOR oK oo ARk R R R K R ok R SR o oK o K KK K AR o KR R K K o R o ot ROK ook R oK R K K ik ol ok Rk ORI R KRR R AR R

9 209°), -



60 Z96v°1 70 AMEL*T (SR

60 3209°1 v0 4098°1 co* ¢
60 3699°1 90 F2E6°T Si°2
60 =HZEL*1 0 31t10°C (=14
01 3evo*e 000 *ve avi oL 60 3IETI8*T v 0 3660°¢ ceg*e 0000071 o1 ZEw)D*Z SO =v9E*Z v LGl
. . 60 2006°1 v0 3661°2 co 2 .
0°0 . 0°*0 d43A0=-23°¢ 60 3IE00*E v0 381le°*e [=PA £cE L 60 96b°1 v) 21eL° 1 HEAU=~CS°*t
01 .3200°t . oo08°1 L3°T~935°1 60 3LEL*2 v0 d69%v°2 s 1 S95°0 g0 £ TL°T £0 5881 05°£-C0°¢
60 391 1°6 . £8£°2 93°1~c2a*1 60 3022°2 v 0 3Leg9*e [0 ¢ 8E9°0 890 =0z°*1 €0 5008°1 00*E -5G°¢
&0 3202°7 . L10°8 S3°T~-v3°1 60 3ISSVv*e v0 3Z2v8°C CI*1 19640 80 :z923°*1 €0 3ZC88*T  0S°*c-C0°:
40 FIQE Y ., ose*1l v3*T=£3*1 60 3%92L°2 v0 dISsi*E co6* 2vict 80 gz e €9 300L°2 0ne2-Cs*1
0 3v2L°1 | £€0°0 €3°1=-23%1 60 3IevZ*L ?0 a68L°F <oL* 9LE°* 1 80 :6i2°k €0 =52L*E 0S*i-C1°*1
20 36v8°6 210°0 . 2EI-l3*Y 60 3tce*v 0 A200°S cos* s2e*l 80 :90L°2 £0 321 ot 1-CO€°
20 3ZBS*C €£0*0 13*1-03*1 60 5968°2 Y0 dSE6°L coee 2i8s e 60 I955°1 0 ssv98°1 00e *=2J0¢c"
0°0 | L98°v .XN3 0432 01 3EVO*2C 50 3v9e*e cote v¥8 '8l 01 :=1t13°1 S0 Aveeri 00s°*-COT*
S2ATID1iuvd (SUNOH) 23S /C*xxRNI/H AVQ/SxxND/ ¥ 35S /S xxnd /¥ (A3IN)< ANZD d3d AVI/CHxNI/8 33S/CRuNI/# (AZNW)
GILVINKND DV NO 11 VaNng - S3IONVY XNT4* 93 INI XOATA*DIIUINI S13A30 XN =2 vl 0L XN~3 Avliodi ’ SLONVYY
30 # viOL | SdENS0OdX3 ALISNZLINI QIOVEIAY Q3IOvaiAavY A944NT WidLD 3ds NEDAREV.Y 4 CIOY H3AY ADYENI
* AIFR0O0T*< ADYSINI-XZANI 3HWNSOHX3 * %k WNELD3dS 11840 JLISOINIO Hxxk Ak kR AOH:ENZT viluu IN3DuB e NI WA LD 3dS srkend

ok Ror pkkdokk Rk kR xRk Rk kR kR ok R kA kR K Rk kR kK ok kXK kK
3ok kK ok ok KKk SNULO¥d ADTENI  MIT AREEEE R R ERRE
*&*&**ﬂ*.»a;w;»r***»;*»»;;*»**i*****¢&****»u**«»i»**i&»»i&**u»**»**»*&#&*##*&«&*****»**&&»*afﬁfiiaia**«»*4*4i§¢*4§*44**«44»45»;;&;a&

*x-000%E =00183d *%x £V¥6901L :3AdVL LI€30 /8 =*x WX08%I =3320dV *% WMO0891 =339Id4d x% 930GLL =NOILVYN] IINI *% <2 N=-SUall : OINTIHEA %x
*k 0°2L61 Imiuh *. 89701 W¥3L -08 0°3961 4491 $S  IACIWN OVWTIIV HLIM 2261 40 VMHVYANIL AS GUZLNDWOZ 1 UONV 8§ S=2.vYANILE00D DILINOVA *2
2 SSEATL Jd304ND xx NI HYZO3A*dISCINCIONISSYLS®9°3 ISIWILASLT HLIM O 261 0L 1:2A ¥O5d ATVIVILNZNCGXS SaXNd NOBAl3I™s %%

*% 2161 40 xDJuuZD t AUNQIDO0UD Hx#x LdV *9dV *GdV *IdV *GIAV *v3V SHLLIN I SINIWNOBIANZ Z701Ldvd ALISCdhUd HLlM AuNLS XNTa VLIBUO =%
*&»*&55i{*;*******&*i***»**ia***&********»&***&iiﬁﬁ****»*i***4#*4*****;a**&&****&***t**&*ii;i*i*fﬁf«**u**ffii&&&;;*v*&;iyu*;«¢¢4&;yu

L2l

f



60 3IBSL®6 6£°1 €1I€1°0 66669°EE g1°2891 AR A CY LY0°92~ L0 3BwLZ*1 A
60 3ISES°*9 ovel 0SS%#1°0 0EEE6* TS Lp*l €9 £2°6~ viG Y L0 3350°1T [ 93
- 60 3I0c0°S ov*'l ce091°0 OELEEO®ST 8v°* 1891 ov*E~ 980 *SE $0 3vve 4L o1
. 60 3IEIS°S LE®T 28¥si®0 SEEETLT 9v° 8291 PRAS-TA glc*vo~ $0 JEB8I°*B 6
me e s e e - 60 2BSY8 gE°T v6£ET*0 CECETI*S Y Iv*8491% S0*62~ A 8 Sl A L0 F3951°1 s -
60 3I9ES°*6 ovel 8e621*o0 ooooi*g1t 16°9491 061~ 180 *SE - «C u461c°t 4
60 3S98 °L 6€°1 ioovt*o 00050°11 LE*SIIT 10°01~- 68E°9 - 20 38281 9
60 F261°S Tv°l £4SST°0 00050°*5 9E*SL91 6L°6~ g€2Lee 90 dEsg*s S
. 60 380C*t 1E°T £06891°0 29910°3 © 96°0891 6G°E s6°T111~ 30 avb63°E k4
. 60 32BT°E 9f°l 2L651°0 00000°v 88°0691 Sv°0 goe e = 99U L%II*9 £
R s - 60 3S8L°9 sg°l 12Lv1*0 00000°2 28°0691 2e*o o8 1°2s ~ L0 A900° 1 e
. 0T U8lI*Y BE*T 86621°0 99998°1 0S*£ 691 g€rrEe— S86 *S5 - 40 3L92°1 1
1 18H0/2%xNI/ ¥ (*5°3) (SSNVYY) (SYNOH) (AX) (934) (v33) DIS/ExHNI/#
- - 11680 ¥3d BANLILTIV  AANLILVT FANLIONIT © QErIANNDONZ EZEWNN
XN73d4 VL0l () 3NIN (8)Q7313 NI L 11340 U38IINNOONZ HOIHM LV NOILISOa XNy A¥me CClald

2 oo ook ok oo o 300k K oo ok ol ol oo ok ok e ool ok ok ok 3k o sk Bk ok ik ok oo ook o ot ok ok ok ok Rk Kok ok ok

x% A3W 00S°< AS83N3 -~ GOIddd ¥2d S3IXNTs IVLIOL INV AHVad 20 S18VLE #%

- I TEITIEEES S L L2 L 2 SNDa423N3 BRI R E KR KRR
ok Ak ok KR AR AR R R KRR ok Rk OOR R R B R R KRR R R R Rk ok K ok R ROk R R R R ok K ook ok R o 3 ok oK ok R e o R Rl kA R Ok B K Bk
*% 000°2 =0aQIY3a **% £9690L :3dVL L118MO0 /8 =*x wiX0g9tl =3390dV %% WX089i =33IVIN3d %% 93ALL =NUILVYNITIINI xx 2& N=SOx1L ¢ PATIHZA %%
%k 0°2CL6T1 =3WIL x 89701 WH3AL -08 0°S5961 4491 :S Z3CIW ‘OVETIIY HLIM 2161 40 VavAN1 Ad CziNdWOZ 7 ONV 8 SZAIVNICH0L. JILZNDYW %%
L2 4 ISHNIL J40LNDT %% NI a¥ ZHIA* dIS 0INUDONISSYLS*9*3 ISSATLIALY HLIIM O *Ci6 TV U4 JEAVIEQ AMNWILNzNGaXa S=XN7Is NOXSLDETE #» %
*x 2461 40 XNVHINN ¢ 3UNQ320Ud #%%x% L dY *9dV *Sav *Tdv *S3¢v *viv STLLAA ¢ SLNSANOZIMNG ZAD1Ldvd B ISCAWGD ALlM AGNALS XOMa W1I8x0 3%
oo Aok oo oo o R oo o o ok oo S KoK oK K oK o ok Ak R o ol 0k ok X MK S AR o o o ol o ol K R S KR R ROR K R K R KRR R R R R R O R R R Rk R AR R koo ok kokoR ¥ %

3 %92l




\\|\|\|\.
-Ado> a|qejieae 1seq
wolj vuusvo._aom

80 3Is68°1 2wt €SIET*0 2e€098°22 692691 9L LT~ 0ES*9E - SO 36091 et
80 ZIEi2°*t vesi LEEST®O L9918°1¢2 61°G691 2962~ BEE®T S0 IH2gs0°1 11
L0 3S01°8 8g°1l 40041°0 TECEB*6 T 25°va9i v6°92= 960 * 2 0 =3898°9 o1
L0 =HBE0°'S8 og°t 0S8%1°0 1€€80°LT LE*9LIT £G*91- I6L°55~ %0 313w °L 5]
80 208€°1 el 282E1*0 00001°*51 $56°9491 2261~ cE 1°59 - S0 J0tv*1l ]
80 3velL°l ove1l 82621°0 00001°z 1 16°9291 Q0°*61- 180 *sE - S0 3LEL'T L
80 3ISEv°1 6g*l 100%1°0 000S0°1 13 LE*S L9 10°Cc1~ 68E 9~ S0 atgvi®l 9
L0 398L°8 gi°t 649910 EEEET®S 92°8491 LR A 61°9¢ .90 68w L S
L0 389I°S Te°1 £0591°0 £9910°3 96089 " 68 ¢ 186*T1 1~ 70 3cIL°cE v
. L0 3Z08S°*Y o€°1l 6v651°0 Q00063 vE°2691 S8*3 1~ 890 °S1 1~ 90 H35L°V% £
40 316v°6 [0 v22v1°0 29916°E 16°1691T 91°vi- 28H°va - ¥0 3185°6 e
. 80 Z2v8°1 IE°T 60621°0 EEEBS®T 162691 Cotgroe- $SE 56 - SO 3ve2°* 1 1
1 18H0/C%k%kNI/ ¥ €°y*3) (SSNv9) (SANI4) CAM) (933) {933) DSS/SHEAXNWI/ R
11930 ¥3d 3ONLILV  JANLILYY  2GNLIONVT Q=c2INNCINS anGWAN
XN1d4 IvioL (1Y) 3NI7 (8)07=214 3IWi L 11880 03s3IINNOONSB HOIHM L1v NO1L1SOa XN3 MV Lc Guldda

. Sk ok ok ok R ok ROR AR ok Rk R KR ok ORI R Rk KRR R R Kk ok X

&% AZW 00°G< AOHENT — A0133d 33d S3EXAT4 AWWLOL INV MWVY3d 20 MEVL *x*

. ) K AR AR K Bk kKRR K SNULOYMd AD¥3N3d HOIH Ak AR R RORER R KR RE KK
.5_.:.:::.._.:.:.i&a._.i;******&*&**i?:u*:.*&..i**&*****;*».ﬁ**#»**&**&»u*u**%&u*aé**f«a&******&******&&f_,:.:o:._#5*******¢**¢**a****«*f’**:&»n*
#%-000*2  =dQIH3d *x £¥690L :3dVL 1IBH0 /8 *x RWI089T  =3320dVY *x% WX0891 =3391x30 xx 93ALL =NOILYNIIIND *x% 22 N=Suall : AT IHSIA »2
k% 0°ZL61 =3WIlL * 89/01 W¥3L =08 0°5961 491 tc T3AIW COVWIIV HLIM 2261 40U VAVANIL A JzifGWOZ 7 OGNV g $5LVNIGEOCO DILINOVA %%
¥k $SANIL 4404ND xx NI gV 2ZWIA®dISOINOSONISSYLS* 93 $SHNIL=3IT HLIM O *22461 OL U3A ¢3430 ATIWILN.asNUoX: SuXN7ls NOBLTETR »x%
#% 2461 40 XNVSINN ¢ 3UNASO0Hd *¥xk LdV *9dV *Sdv *1dV +G3¥ *HIV SHLLIA ¢ SINBWNOGIANI Z¥101i3ve 411SCakhODl AlLllm AGNLS XNT=2 WIIBE0 #=*
_.:...._.:.:.:..iii{*&;*******»i»*l&&&ii..:.:..***?w..i**..:.i**ua******&*i**i&i§*#a***¢x:.:;%*&»&4******«**********»»3;.«.,:I.**u&i*************»&,.»:.:I.

6°9°L




6031181 —-—— 8% - - L66€2°0-  -666VG*EZ - S5°GE91 ¥G*2L- - -6ES°¥I- o0 FE21*2 z1

“

. . 60 3609°Z 61°y 1L912°%0 1€€8S° T2 86°v691 0E*89~ 660°€2~ 90 3ve9°2 11
—————— 60 - 300L B — -t T~ - - 619 02°0 666v9°6T- .- £6°2691 - 61°85--- ¥69°6I- - 90 3066°2 o1
: . 60 JoT8°1 62 18S£2°0 ?991v°LT. 20°v691 201~ . 99g°09- 90 3209°2 6
——60—2vs+ - GYAYp———GBLEROO - < — £9DEVSS - —LOEEIT— — 9GS TLm- o EBLEOE— ~— ~90- IvIZT e 8
. 60 35wl 62y TvET2°0 gggoE T 1 192691 92°99~ gse° 11 - 90 3OEE°E n
e ——60-3998F — -YE'Y - 62L02°0 - Q0O0SE*TT- - -$6°0€91- - H4*I9— -498°F1 - - 90 FaLv°c 9
. 60 I]I9°L {120 98v12°0 £991€°6 20°6891 28°ss- TIgeLE 90 360L°2 S
—60-BGTEE—— -~ 0659 — - 9ETYE*0 -  EEEVEOL - - ©6°9891 v0°05— — 260°%3 - - 90 3vs0e2 2 -
. 80 HZVE®6 oLy v1922°0 19992°v 62°6891 £9°9% BSt1°2L~ " 90 38SE°*T £
—— 60—t ———— 0Lty - 291920 - - 000O0E*E-~ ~—— -BZ* 169 T—— - BB4BG ——— BEE 6L~~~ PO FEIG T — B~ - oo
. 60 368v°t 9€°y 1S952°0 . €EEEE"O v9°2€91 ss*is s8L S - 90 3620°2 1
13040/ Zexn /8 (*ue3) (ssnvo) tsunod) (W) (930) (93Q) DES/BHRNI/H
+1630—Y3d e ot e = = e e 3@ALIATV— AL TRV~ -3GALIONOT - - GIEIINNOONG - - BREWON- - o o oo
XN14 VL0L . T ENIT (8)87314 3WIL 11940 Q38IINNOONS HOIHM LV NOIi150d XN14 v 3d ao1s3d .

-
- -
- - - - e - — e AR AR AR KR K oK ok ko Ak KRk A kR Ok R R R kR R A R R R kK T . T N -
. R %% AJW 00T *< ADH3EN3 - QOI¥3d d3d S3IXNT4 IVLOL INV Xv3d 40 IFVIEVL *x
T T T T T T kRN R AR R R AR AR Kk SNOLOY¥d AQu3IN3 MO A2 212 22222 S L Stk t sl T N . Ce -
Q&!lﬁi'ii.*¥WG‘§GQGQ§QQG{Q§l*’i&&*i****l&l*&*&*'#{&i*******ii******li&#&*l***{*{**#****{*&#***i***i*#******}******%&*****l&***%&*%*#

000 QTN I * EV69 G IV L TEUO W #0891 =IIV0dY 4% WAOSFI-=FIOFYIA-* ¥ OFELL SNOTIYNTIINE #x 22 N-SORFL ——i-BUTHIA =¥
*% 0°2261 =3YIL * 89/01 Wy3L-08 0°S961 W9l $S  T130OW *OVWIIV HLIM 2261 40 VEVANI A8 GILNJWOS 1 ONV @ SILVNIGHO0D JILENOYW »s
 em o memem -—— -$SIWEL- 400D x# NI YV ZHBA * IS CINOJONISSYLS*O*3 ISINILISIT HLIM O *2L61-0L OAVI3Q AVIVILNINOGXE S3XNTd NOMIZTITI =

W % ZL6T 30 XAJINN : JUNAII0Bd **xx LdV *9dV *SdV °*TdV *S3IV *$3V SILLIA ¢ SINIWNONIANI ZID11dVvd 3LISCOAWOD HLIM ADNLS XNTd WLIGHO *x
U el o ook oo o0 o o o o o oK o o o o ook A R o R A A o o o Al oo o K ok R K ORI R R ko HOROKoK R KK R Rk R ok

91 2092L




x 00 :

(s*2 > 1> 1°1)

235 —+--NOT19IU-ONI dd¥dt-- 3AISNT -

(1°1 > 1> o0°1)

Zomwwm ONIddvil 3AISLINO

:Sm07704 SY Q3QIAIQEnS

; X 00°00%T viol
e e e (0°2 < 1) -
-X%X 6€°*312 : -3L = IYNYILX3

(0*L > 11 > s*2)

, X 18°92 H -0l - 3INOZ ¥3LNO

. (s*2 > 1> 0°1)
e X T@23G~ - ¢ k=ll=- 3NOZ YNNI

% 1736 NOILYIQVYE 31311 8¥Vd-03ddvui 3HL 30ISLINOC »*

—— g -GNY—-ZGISNF-INTAS AN 113417 IWLCL 40 IN3DHID

—— -~ %0 *gL6T :3LVA AVDI3aQ

e - WX 0891 332 0dV

= wememm - - WX 0B9T  :33IOT M

—— e EL

L4 SNOI LVNI TONI

N\ a1 = I°F RS

22 N-S0ul}i

38 AVW 3NDZ B3NNI NI 3WIlx

23S/ xxNI/8d £€3°1 d0 I3S/S*xWO/73 S3* 1< +

23S/2xx WD/ 3VI LuEVd 1> %

o A R R ROk R R KR ROR AR R KRR KRR KAk KR KA R AR

X 8866 % 00°*00% ISNCID38 ALISNILNI~HOIH
NI G34VINWNDOYV Xrd

ATlvad V1014 40 LAN3DO¥3d

X 22°6% % 10°2S X LE'6L . & s1738 N3O NYA
20 +SNCI93d ALISNIINI

~HOIH NI iN3dS 3WIL

oo 317 V104 50 INED¥SG

X 81°91 X S8 °LE %X Bc'0e H UU«QW 40 *SNO193y
B34 =XN71d4 NI LN3dS IWIL

_=3417 VL0L S0 LN3ON3d

(A3W005°<3) (ASWO00°S<3) (A3W0O0TI°<3) . - -

SNOBL1D313 HOIK-SNOLO¥d WOV~SNGLOdd
#a%k SISATUNY IS OdX 3- %% %%

*0 *2.51 :31va AVD3Q
Wi vmoa +-3390dV
wW» 0891 :3391¥3d

93a L2 :NUILWNITONI
aviInseio
2z N-SOuIL

anavi



TABLE ARRANGEMENT

Computer Produced Output Tables for Orbital Flux Integrations.
Standard Production Runs with UNIFLUX Program.

#1q Expos, @ Time
Index K Account

#4

#8]
#7
(o]
#94 b |/ section 3 & Electrons
#5| a
#u
_ ]
#3| Table of Peaks b 7Mion 2 : High Energy Protons
#2 [spec . Dist & Fxp.T. a

Table #1 L-Band Table

c
b 7 Section 1 ¢ Low Energy Protons

Figure ] ¢ Set of tables produced for every trajectory congidered in a
trapped particle radiation study.



PLOT _ARRANGEMENT

Computer Produced Plots for Orbital Flux Integrations.

Standard Production Runs with UNIFLUX Program.

#11 B~L Space Trace

#OT5or1d Map Grid
Projection
#9 |
# Section 4:1Flight Path
# Data
I ¢
37
# #F Section t Electrons
e :
$3]  Peaks/Orbit f
3 eaks /Or _ b )
#2 | Spectral Profile a Section 2 1 High Energy FProtons

Plot # 1 |qyne & Flux Histgr)

Figure 1a

¢
b Zoction 1 : Low Energy Protons

Set of plots produced for every trajectory considered in a
trapped particle radiation study.
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